more general than that of Keynes. Keynes wrote his magnum opus in the 1930s against the background of what was by far the most serious recession ever to have hit the Western economies. In Western Europe, the average fall in output from its peak to the trough of the recession was 10%, and almost 30% in Canada and the United States.
It seemed entirely possible that such deep recessions might be an integral feature of capitalism, and this idea dominated Keynes's work. But we now know, more than 60 years later, that the early 1930s are a quite unique episode in the history of the developed world. The work of Maddison (1995), for example, shows that the early 1930s remains the only episode of a deep, general economic recession. Within individual countries in peace-time conditions, annual falls in output of more than 5 or 6% are unusual, and are typically followed by a rapid revival.
Most of Goodwin's work was carried out before the modern explosion of interest in non-linear systems, which makes his efforts to understand capitalism in a rigorous way from this perspective all the more remarkable. Hicks, in his book on the Trade Cycle (1949), had generated a persistent cycle from a Multiplier Accelerator model but as Goodwin pointed out in his review article (1950) the nonlinearities Hicks had introduced were simply the ceiling -the full employment/full capacity barrier and the floor set by the fact that while net investment can be negative gross investment cannot be so.
Goodwin addresssed the non linearity problem by adapting a special case of the oscillator. When the actual capital stock was below desired capital stock investment took a certain constant value. As soon as the desired level was reached investment slowed down to zero and in the process made the actual capital stock go above the desired capital stock via the income effects of lower investment. In this phase Goodwin assumed that disinvestment would be another constant figure.
This simple scheme gives a totally endogenous limit cycle which is by ( But long before that article, Goodwin had made a decisive innovative break in analysing the dynamics of capitalism. This was his short article entitled 'A Growth Cycle' in the Festschrift for Maurice Dobb (1967). This is a two equation model, adapting the Lotka-Volterra system of differential equations which is used widely in predator-prey models in biology.
In this article, Goodwin ignores the Keynesian explanation of the cycle. There are no effective demand problems. All saving is carried out by capitalists and all is invested in a constant capital-output ratio technology. There is no money illusion in the wage bargain but there is a real wage Phillips Curve. By adding exogenously given constant rates of growth of population and labour productivity, Goodwin gets the result that the system will oscillate around the singular equilibrium point, whilst never approaching it even asymptotically. The amplitude of the cycle will be determined by the initial conditions and the length by the latent roots which are imaginary. In his later work Goodwin elaborated upon this model and explored different variations of the LotkaVolterra model (1987). The motto of this later work was the same as before 'Capitalism grows but never steadily'.
The 1967 paper was undoubtedly Goodwin's greatest work. It is a paper of THE ECONOMIC JOURNAL [SEPTEMBER extraordinary generality, which in a mere half-dozen pages covers the following themes:
(1) The two key factors which distinguish capitalism from all other economic systems are sustained growth in the long-term, and the existence of fluctuations around the trend rate of growth. Goodwin's paper gives an economic explanation of both these phenomenon.
(2) The paper focuses explicitly on the distribution of national income between profits and wages as the source of both long-term growth and the economic cycle. Goodwin's paper restores the importance of profits to the understanding of capitalism, a concept which was central to the work of Smith, Ricardo and Marx, but which subsequently practically disappeared in macroeconomics, except occasionally in examples such as the important empirical work at the NBER of Mitchell (1923) , culminating in his notable volume with Burns (1946) and the theoretical work of Kalecki.
(3) The existence of a closed cycle with a centre at its singular point in the model offers a different concept of equilibrium to that of conventional economics. Instead of the idea of a unique equilibrium point, for example, the perspective of equilibrium which the paper gives is of a distribution of the amount of time which the system spends in various states.
(4) There is no guarantee in the model that the labour market will clear. In other words, no assumption is made that the average rate of unemployment over time will be low. The tendency for umemployment to persist at fairly high levels for long periods of time in capitalist economies has recently led Arrow to describe it as an 'empirical refutation' of general equilibrium theory (1994).
(5) The paper draws attention to the importance of initial conditions and hence, implicitly, to path-dependence and the role of economic history. The position of the closed cycle in profit/unemployment space is determined entirely by initial conditions, so that two economies whose average growth and unemployment rates were identical could nevertheless experience quite different histories in terms of cyclical fluctuations.
(6) Methodologically, the paper points the way to the use of dynamic systems techniques to the understanding of the dynamic process of capitalism. In this respect, the paper was years ahead of its time.
(7) Finally, the paper suggests a political theory to account for the successful absorption of the working class by capitalism. It is easy to forget in the mid1990s that it was only relatively recently in historical terms -perhaps as late as the 1960s in Europe -that the capitalist market economies showed that they offered a decisively superior form of economic organisation. Goodwin's paper gives an account of why, even in a system in which labour and capital were mutually antagonistic, the two could nevertheless remain locked together in a successful, symbiotic relationship.
Of course, the 'Growth Cycle' paper is far from perfect. For example, it lacks explicit micro-foundations. And the underlying degrees of regularity in LotkaVolterra systems, even when clothed with substantial dynamic noise, is much greater than is observed in actual business cycle data, a fact which Goodwin
